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@ Background

« European Atherosclerosis Society and European Society of Cardiology recommend reducing low-density lipoprotein cholesterol (LDL-C) to manage dyslipidemiat
« Although statin therapies are the mainstay drugs for reducing LDL-C, up to 15% of patients experience statin intolerance (Sl), manifested by poorly defined clinical symptoms?
« Our understanding of Sl and the SI patient characteristics remains incomplete
« Unsupervised machine-learning techniques such as clustering can be deployed to identify patient subgroups with common features and help identify hidden patterns, enabling a better understanding of the condition

Objective @<>

usage exhibited in clusters

This study aimed to characterise clusters of similar Sl patients based on diagnosis codes, and understand distinct comorbidities, CV risk, lipid-lowering therapy (LLT)

g Sl identification Methodology
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1. This retrospective cohort study used outpatient data from a

high — dimensional Electronic medical record dataset in Germany
(IQVIA™ Disease Analyzer)

2. The study included 292,603 patients aged >18 years with high
cardiovascular (CV) risk, atherosclerotic cardiovascular disease

(ASCVD) and/or hypercholesterolemia and those on lipid-lowering
therapies (LLTs) between 2017 and 2020

3. Criteria listed in Table 1, were used to identify patients with high

confidence Sl (n=12,869). The definitions were identified using expert

and literature-informed:3 rules
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Table 1: Rules to Identify Sl Patients With High Confidence#

« Patients with ASCVD and high CV risk only on non-statins, (OR)

« Patients with a history of long-term discontinuation of statins (>180 days)
AND with events of statin down-titration, low-dose statin use, multi-statin
use, statin-associated muscle symptoms (SAMS), intermittent dosing,

documented Sl in notes or prior discontinuation

% Clustering Methodology

Clustering was performed on high-confidence Sl patients

5. Patients were linked via common diagnosis codes to build a graphical
representation (Figure 1)

6. To identify communities of patients the patient-event graphs were
projected to a patient-patient graphs (Figure 1)

Figure 1: Patient-event and patient-patient network

Male patients 260 years of age

Total patients in group: 1,988

Patients with predominant musculoskeletal
Disorders, n=419 (21.1%)

Patients with somatoform disorders, along
with gastric and musculoskeletal disorders
and symptoms, n=367 (18.5%)

Patients with CKD*, on chemotherapy and
other cardiac conditions (hypertensive heart
disease and arrhythmias), n=327 (16.4%)

NN\

Three key clinically meaningful clusters identified

Male patients <60 years of age

Total patients in group: 1,117

Patients with diabetes, hypertensive heart

Two key clinically meaningful clusters identified
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Two key clinically meaningful clusters identified

Female patients 260 years of age

Total patients in group: 1,478

Patients with musculoskeletal disorders
Including osteoporosis, anxiety and obesity,
nN=417 (28.2%)

Patients with obesity, CKD* and hypertensive
heart disease, Nn=326 (22.1%)

°

Sl patients -
key clusters

disease and metabolic/endocrine disorders

n=307 (25.6%)

Patients with depression, somatoform
disorders, along with a variety of

musculoskeletal, gastric symptoms, and

related conditions, n=558 (46.6%)
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One key clinically meaningful cluster identified

Female patients <60 years of age

Total patients in group: 663

Patients with predominant depressive
episodes, along with a variety of

musculoskeletal, mental, behavioral, and
metabolic disorders, n=314 (47.4%)

4 Patient-Event (ICD) Network A 4 Patient-Patient Network
* The patient-event network is constructed by * The graph is projected by connecting any two
drawing edges between individual patients patients which share the same ICD code
(circles) with the ICD codes (squares) they had * A weighting is applied to the edges based on
during the lookback period number of connections each node has to another
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7. Community detection approach was used to find patient clusters. Each
node represents a patient while each edge represents a relationship
(based on diagnoses)

8. The clusters were based on ICD* codes as events, while LLT and SI
events were measured as outcomes

9. Based on performance metrics and the type, size and number of
clusters produced, the Greedy modularity maximization,> a community

detection algorithm, was applied to the patient-patient graph

10. Graph-based clustering approach was used to handle high-dimensional
sparse patient data
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-()- Key Messages

Figure 2. Representative

« The clustering algorithms were applied to 4 (disjoint) subsets of patients
based on gender (male/female) and age (260 years and <60 years)

« Across the subsets, 8 key clinically meaningful clusters were identified.
See Figure 2 as an illustrative example of identified cluster
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gﬁgﬁ,gg (i:r:uhj;?; Aged 1. Clusters of Sl patients in <60 years age group are larger, though much more diffuse in terms of diagnoses observed within the cluster than those of
>60 years 260 years of age group
2. The key Sl event in clusters with dominant musculoskeletal, depression, anxiety and somatoform disorders is SAMS
3. Depression, anxiety and somatoform disorders are important associated co-morbidities driving dominant and clinically meaningful clusters across
age and gender groups
4. Ezetimibe monotherapy use is more common in clusters of patients 260 years of age
N\ Y

@ Conclusions

Unsupervised clustering technique generated distinct personas of Sl patients by age and gender in Germany. The study provides insights on distinct
patient clusters, which can be leveraged to inform diagnosis and optimal treatment pathways for Sl patients
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